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(54) Transmission for a working vehicle 

(57) A transmission for a tractor like working vehicle 
is arranged in a transmission housing (1) between the 
engine and the rear axle housing (2). The interior of 
transmission housing (1) is divided into a front chamber 
A and a rear chamber B through a partition wall (1a). In 
front chamber A is disposed a main-clutch system 
centering on travelling-input shaft (7). In rear chamber B 
is disposed a speed-changing system as a combination 
of reversing arrangement and multi-speed-changing 
arrangement. In a rear opening of housing (1) is dis- 
posed a bearing plate (3). In rear chamber B, a first 
speed-changing shaft (8), a second speed-changing 
shaft (9) and a front transmission output shaft (10) are 
supported in parallel between wall (1a) and plate (3). A 
regular speed-reduction gear train and a reversing 
speed-reduction gear train are interposed between 



shafts (8 and 9). Shafts (8 and 9) can be connected with 
each other through one of the gear trains by a first 
clutch device C1 on shaft (8). A second clutch device C2 
is on shaft (9) so as to selectively connect shafts (7 and 
9) directly. A plurality of gear trains for multi-speed 
stages are interposed between shafts (9 and 10), so 
that shafts (9 and 10) are connected with each other 
through one of the gear trains by a third clutch device 
C3 on shaft (10). A cover (51) is settled on housing (1). 
A main (second) speed-changing lever (52) and a sub 
(first) speed-changing lever (55) are disposed respec- 
tively at both lateral sides of cover (51). Third clutch 
device C3 is operated by lever (52). First and second 
clutch devices C1 and C2 are selectively operated by 
lever (55). 



Fig.2 
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Description 

Background of the Invention 
Field of the Invention 

[0001 ] The present i nvention relates to a construction 
of a transmission adapted to a working vehicle like a 
tractor for transmitting power from an engine of the vehi- 
cle into a differential unit for rear wheels thereof, partic- 
ularly, of a type having a travelling-input shaft drivingly 
connected with the engine and a travelling-output shaft 
drivingly connected with the differential unit, which are 
disposed in parallel to each other, and it relates to a 
construction of a housing for the transmission. Addition- 
ally, it relates to various systems in connection with the 
transmission, particularly, a speed-changing operation 
system (occasionally having a creeping speed range), 
which includes a supporting mechanism of a lever for 
speed-changing and a connecting and disconnecting 
mechanism of the speed-changing operation system to 
the transmission. 

Related Art 

[0002] A transmission of a working vehicle like a trac- 
tor includes a series of a main-clutch system and a 
speed-changing system between an output area of an 
engine mounted on a front portion of the vehicle and a 
differential unit for rear wheels housed in a rear axle 
housing supporting rear axles. Conventionally, the 
main-clutch system is housed in a clutch housing as a 
front parted housing continuously connected to the out- 
put portion of the engine, and the speed-changing sys- 
tem is housed in an exclusive transmission casing as a 
middle parted housing interposed between the front 
parted housing and the rear axle housing as a rear 
parted housing. The transmission casing is fastened at 
its front and rear ends to both of the housings by bolts. 
The main-clutch system and the speed-changing sys- 
tem are connected with each other according to fasten- 
ing the clutch housing and the transmission casing. 
[0003] Also, the conventional speed-changing system 
housed in the transmission casing has reversing 
arrangement and tandem speed-changing arrange- 
ments distributive^ disposed on a shaft as described in 
Japanese Patent No. Hei 5-26686. 
[0004] Also, the conventional transmission casing has 
respective supporting port ions for a plurality of speed- 
changing levers as described in Japanese Utility Model 
No. Hei 6-3213. 

[0005] Japanese Patent Nos. Hei 5-26686 and Hei 7- 
1 1 7507 describe a front-wheel driving PTO (power-take 
off) system for transmitting power from the speed- 
changing system in the transmission casing to the front 
wheels. Particularly, the former describes a front-wheel 
driving PTO unit outwardly projecting from the transmis- 
sion casing. A transmission shaft connecting the unit 



and the speed-changing system is disposed outside the 
transmission casing. 

[0006] Recently, the transmission is expected to be 
reduced in its manufacturing cost and to be simplified in 

5 its assembly and maintenance. However, the conven- 
tional housing for the transmission consists of the 
above-mentioned three parted housings fastened 
together by bolts, thereby requiring two processes of 
positioning and bolting to fasten them. Thus, it is compli- 

w cated and expensive to assemble the housing. 

[0007] Then, it is conceivable that a single housing 
member replaces the front and middle parted housings. 
In this way, only a process of fastening the housing 
member and the rear axle housing is required to manu- 

15 facture a housing for the transmission. However the 
main-clutch system and the speed-changing system 
must be housed in the housing member, wherein each 
of the systems requires to be settled easily and sup- 
ported steadily. 

20 [0008] Referring to the conventional speed-changing 
lever, the supporting portions for the lever is formed 
integrally with the transmission casing, thereby compli- 
cating manufacture of the transmission casing and ris- 
ing it in price. So much more when a plurality of 

25 supporting portions are formed in correspondence to a 
plurality of levers. 

[0009] Referring to the conventional front-wheel driv- 
ing PTO system, the unit therefor is partly housed in the 
transmission casing so as to be disposed at a longitudi- 

30 nally intermediate space of the speed-changing system 
or at a rear space, whereby the distance between the 
unit and the front-wheel driving unit disposed between 
left and right front wheels becomes long. Thus, the 
transmission shaft between both of the units must be 

35 long, thereby causing a high manufacturing cost and 
lowering the efficiency of front-wheel driving. Then, the 
front-wheel driving PTO unit is desired to approach the 
front-wheel driving unit as near as possible. 
[0010] The transmission shown in Japanese Patent 

40 No. Hei 5-26686 is constructed between a travelling- 
input shaft drivingly connected with an engine of a work- 
ing vehicle like a tractor and a travelling-output shaft 
drivingly connected with rear wheels. The two shafts are 
disposed in parallel to each other. It is a combination of 

45 previous first speed-changing arrangement which can 
appear three ranges of high-speed advancing, low- 
speed advancing and reversing and subsequent second 
speed-changing arrangement which can appear multi- 
speed stages in every range of first speed-changing 

so arrangement. The first and second speed-changing 
arrangement are disposed in front and rear of a vehicle 
body, thereby causing the transmission as a whole to be 
longitudinally long. If a clutch device for creeping-speed 
range is additionally provided, so much more. 

55 [0011] If the first and second speed-changing 
arrangement are disposed in parallel or overlap in a lon- 
gitudinal direction, the transmission can be longitudi- 
nally shortened, thereby compacting the vehicle. Also, 
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the front-wheel driving PTO unit can be disposed further 
forward so as to approach the front-wheel driving unit, 
thereby improving replication of front-wheel driving. 
[001 2] Referring to shift patterns of the speed-chang- 
ing levers described in Japanese Patent No. Hei 5- s 
26686, a lever for operating the first speed-changing 
arrangement is shifted along a straight slot, and a lever 
for operating the second speed-changing arrangement 
is shifted along an H-like shaped slot. However, the sec- 
ond speed-changing arrangement for multi-speed- 10 
changing are used rather frequently when travelling, 
thereby requiring to be operable more simply. 

Summary of the Invention 

15 

[001 3] At first, the transmission for a working vehicle 
in accordance with the present invention is provided 
with an integral transmission housing for containing a 
main-clutch system and a speed-changing system inter- 
posed between an engine and a rear axle housing con- 20 
taining a rear-wheel differential unit for the purpose of 
simplifying an assembly of its housing. The assembly 
and disassembly of housing can be completed by only 
one process of jointing and disjointing the transmission 
housing and the rear axle housing though bolts. 25 
[0014] The object of the present invent ion is to pro- 
vide a transmission including the transmission housing, 
whose main-clutch system and speed-changing system 
are disposed in the transmission housing so as to be 
compact (particularly, longitudinally short) and conven- 30 
ient to maintenance, and whose means having relations 
with the speed-changing system, e.g., front-wheel driv- 
ing PTO unit, speed-changing operating means and 
PTO shaft are disposed so as to be compact, convenient 
to maintenance and nicely operable. 35 
[001 5] To achieve the object, the transmission housing 
is provided at its front and rear ends with openings 
respectively and at its interior with a partition wall so as 
to be divided before and behind into a front chamber 
and a rear chamber respectively. The main-clutch sys- 40 
tern continuously combined with an output area of an 
engine is inserted into the front chamber through the 
front end opening of the transmission housing to be set- 
tled therein. The speed-changing system drivingly fol- 
lowing the main-clutch system is inserted into the rear 45 
chamber through the rear end opening of the transmis- 
sion housing to be settled therein. A bearing plate is 
fixed on either the transmission housing or the rear axle 
housing so as to be disposed in vicinity of the rear end 
opening of the transmission housing and the front end 50 
opening of the rear axle housing, whereby the speed- 
changing system is supported between the partition 
wall and the bearing plate in the rear chamber. 
[0016] Accordingly, the main-clutch system and the 
speed-changing system can be removably settled easily 55 
in the transmission housing before and behind one with 
the partition wall by manner of their insertion through 
the front and rear end openings. Also, the interiors of 



the transnmisson housing and the rear axle housing can 
be divided by the simple bearing plate. The bearing 
plate can be easily disposed by being fastened to either 
housing. The settled bearing plate can support the rear 
end of the speed-changing system in the rear chamber, 
and can also support the front ends of the travelling-out- 
put system and the rear-PTO-output system in the rear 
axle housing. Thus, the invention can provide a trans- 
mission for a working vehicle whose inner systems and 
housing can be assembled and disassembled easily. 
[001 7] Preferably, the bearing plate is provided with a 
lubricating oil dividing port for leading the oil in the 
transmission housing to lubricated areas of the speed- 
changing system. 

[0018] Since this lubricating construction, the lubri- 
cated areas of the speed-changing system can be sup- 
plied with enough lubricating oil, thereby improving the 
efficiency and durability of the speed-changing system. 
[001 9] The speed-changing system in the rear cham- 
ber is a transmission constructed between a travelling- 
input shaft provided thereon with the main-clutch sys- 
tem so as to be longitudinally supported in the front 
chamber and a travelling-output shaft disposed in paral- 
lel to the travelling-input shaft so as to be drivingly con- 
nected with rear axles. It comprises three parallel shafts 
(i.e. a first speed-changing shaft, a second speed- 
changing shaft and a travelling-output shaft) provided 
thereon with a reversing arrangement and a multi- 
speed-changing arrangement. The first speed-changing 
shaft, which always drivingly follows the travelling-input 
shaft, is disposed in parallel to the travelling-output 
shaft. The second speed-changing shaft in parallel to 
the first speed-changing shaft is disposed co-axially 
with the travelling-input shaft so as to face the travelling- 
input shaft. 

[0020] Since the reversing arrangement and the multi- 
speed-changing arrangement constituting the speed- 
changing system, which have been conventionally sep- 
arately disposed before and behind, overlap longitudi- 
nally by their disposal on the parallel shafts between the 
partition wall and the bearing plate, the transmission as 
a whole can be longitudinally short, so as to be advan- 
tageous in compacting the vehicle and in disposing a 
below discussed front-wheel driving PTO unit forwardly 
so as to approach the front-wheel driving unit. 
[0021 ] The travelling-input shaft is disposed at subtan- 
tially lateral center in the transmission housing. The first 
and second speed-changing shafts are disposed 
respectively at both lateral sides of the travelling-input. 
[0022] Thus, the three shafts of the transmission can 
be compactly contained in the rear chamber so as to 
effictively engage gears on the shafts with one another. 
[0023] The travelling-output shaft is provided thereon 
with a front-wheel driving PTO gear drivingly connected 
to front wheels and is disposed below the first speed- 
changing shaft, whereby the front-wheel driving PTO 
gear approaches a following discussed front-wheel driv- 
ing PTO unit so as to compact the unit. 
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[0024] A front-wheel driving PTO unit is attached to a 
bottom of the transmission housing facing the rear 
chamber. A front-wheel driving PTO gear for transmit- 
ting power taken from the speed-changing system to 
the unit is rotatably supported by the bearing plate in the 
rear chamber. 

[0025] Since the front-wheel driving PTO gear is dis- 
posed close to the partition wall as a front wall of the 
rear chamber, the distance between the front-wheel 
driving PTO unit and a front-wheel driving unit between 
left and right front wheels can be short, thereby reduc- 
ing the manufacturing cost of a universal joint inter- 
posed therebetween and improving the efficiency of the 
front-wheel driving unit. 

[0026] The travelling-input shaft and the second 
speed-changing shaft are made to be cylindrical. A 
rear-PTO transmission shaft is disposed to pass 
through both of the cylindrical shafts. 
[0027] Accordingly, the rear-PTO transmission shaft 
can be disposed together with the travelling transmis- 
sion in the same space, thereby compacting the whole 
of transmission. 

[0028] For the reversing arrangement, on the first 
speed-changing shaft is rotatably provided a first drive 
gear and a second drive gear. The first drive gear decel- 
erates the second speed-changing shaft in regular 
directed rotation. The second drive gear always 
engages with an idling gear rotatably provided on the 
travelling-output shaft for reversely rotating the second 
speed-changing shaft. A first clutch device is provided 
for selectively connect the first speed-changing shaft to 
either the first or second drive gear. A second clutch 
device is interposed between the travelling-input shaft 
and the second speed-changing shaft so as to directly 
connect both the shafts only when both of the first and 
second drive gears are disconnected. 
[0029] For the multi-speed-changing arrangement, the 
second speed-changing shaft is fixedly provided ther- 
eon with a plurality of drive gears. The travelling-output 
shaft is relatively rotatably provided thereon with a plu- 
rality of driven gears which always respectively engage 
with the drive gears on the second speed-changing 
shaft. A third clutch device is provided for selectively 
connecting one of the driven gears with the travelling- 
output shaft. 

[0030] Thus, the reversing switching arrangement and 
the multi -speed-changing arrangement are compactly 
structured. The gear trains and the clutch devices of the 
pair of arrangements overlap longitudinally, thereby lon- 
gitudinally shortening the transmission. Double power 
transmitting between the first and second speed-chang- 
ing shafts can be avoided because the second clutch 
device connects the travelling-input shaft and the sec- 
ond speed-changing shaft only when the first clutch 
device is neutral. 

[0031 ] With regard to the reversing arrangement, the 
first drive gear always engages with one of drive gears 
on the second speed-changing shaft and the idling gear, 



which engages with the second drive gear, also always 
engages with another of drive gears on the same shaft. 
[0032] Thus, the drive gears for multi-speed-changing 
are also used for the advancing-gear train and the 
5 reversing-gear train, whereby the number of gears can 
be reduced. 

[0033] At least one of the first, second and third clutch 
devices is provided with a synchronizer. 
[0034] Since this construction, the clutch device can 
w be smoothly operable, thereby easing the operation 
thereof and reducing shock in conneting and discon- 
necting thereof. 

[0035] The first and second clutch devices are selec- 
tively operable by a longitudinally and laterally rotatable 

is first (sub) speed-changing lever, thereby reducing the 
number of parts therefor and easing advancing-and- 
reversing switching operation. 
[0036] The third clutch device is operable by a second 
(main) speed-changing lever longitudinally movable 

20 along a straight shift pattern so as to appear multi- 
speed stages through the multi-speed-changing 
arrangement, whereby easing multi-speed-changing 
operation in comparison with the conventional multi- 
speed-changing lever which has been complicated in 

25 operation along a shift pattern having various directions. 
[0037] The first and second speed-changing levers 
are respectively supported to both lateral sides of a 
cover enclosing an opening bored through an outer wall 
of the housing toward the rear chamber therein. 

30 [0038] Accordingly, each of the first and second 
speed-changing lever, which has been conventionally 
supported by a housing directly, can be easily con- 
nected and disconnected to the speed-changing system 
in the rear chamber only by attaching and detaching the 

35 cover integrally supporting the levers to the transmis- 
sion housing. When supporting a plurality of levers 
(which are provided respectively for the above men- 
tioned pair of arrangements of the speed-changing sys- 
tem), the conventional speed-changing lever supporting 

40 construct ion has been more complicated, however, the 
first and second speed-changing levers supported by 
the cover in accordance with the invention can be con- 
nected and disconnected to respective arrangements of 
speed-changing system in the transmission housing still 

45 easily. Moreover, the levers can be separately disposed 
easily on both sides of a seat. The transmission housing 
can be simply formed so as to be manufactured at a low 
price because it is separated from the cover supporting 
the levers. 

so [0039] Clutch fork shafts for speed-changing system 
are axially slidably supported between the partition wall 
and the bearing plate in the couner spaces of the rear 
chamber facing the interior of the cover through the 
opening of the transmission housing, whereby they can 

55 be easily and simply disposed in the transmission hous- 
ing so as to be connected and disconnected to respec- 
tive speed-changing levers easily. 
[0040] Connecting members for respectively connect- 
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ing the speed-changing levers and the clutch fork shafts 
are detachably attached to respective upper surfaces of 
the clutch fork shafts through the opening enclosed by 
the cover. Thus, the connecting members of the clutch 
fork shafts can be assembled and disassembled easily. 5 
[0041] Each of the connecting members is provided 
with a neutral returning member for basing an operating 
shaft of a basic end of the speed-changing lever toward 
its neutral position. 

[0042] Accordingly, the speed-changing lever is natu- 10 
rally fixedly located at the neutral position when an oper- 
ator releases his hand from it. The speed-changing 
lever is provided from waste rotation against force 
applied thereon. 

[0043] Moreover, referring to the transmission addi- 15 
tionally provided with a creeping speed range, between 
the first and second speed-changing shafts are inter- 
posed three gear trains (i.e., a regular speed-reduction 
gear train, a reversing gear train and a creeping speed- 
reduction gear train). Between the second speed- 20 
changing shaft and the travelling-output shaft are inter- 
posed a plurality of speed-reduction gear trains for 
multi-speed. A first clutch device is provided on the first 
speed-changing shaft. It selectively engages with either 
the regular speed-reduction gear train or the reversing 25 
gear train so as to transmit power between the first and 
second speed-changing shafts through the selected 
gear train. A second clutch device is provided on the 
second speed-changing shaft. It selectively connect the 
travelling-input shaft with the second speed-changing 30 
shaft directly or engage with the creeping speed-reduc- 
tion gear train so as to transmit power between the first 
and second speed-changing shafts only when the the 
regular speed-reduction gear and the reversing gear are 
disconnected. A third clutch device is provided on the 35 
travelling-output shaft so as to selectively connect one 
of speed-reduction gear trains between the second 
speed-changing shaft and the travelling-output shaft. 
[0044] Since this construction, the gear trains, to 
which one for creeping-speed range is added, are dis- 40 
posed so as to overlap longitudinally and the first, sec- 
ond and third clutch devices can be laterally divided, 
thereby compacting and longitudinally shortening the 
transmission as a whole. 

[0045] The first and second clutch devices are selec- 45 
tively operated by a lever, i.e., the first speed-changing 
lever which is movable to both opposite directions from 
the neutral position. 

[0046] Thus, the first and second clutch devices can 
be selectively operated by a speed-changing lever (the so 
first speed-changing lever) so as to appear a reversing 
range, a low-speed advancing range, a creeping-speed 
advancing range and a high-speed advancing range, 
thereby easing operation of advancing-and-reversing 
switching operation and reducing the number of parts 55 
therefor. 

[0047] The creeping speed-reduction gear train con- 
sists of a drive gear fixed on the first speed-changing 



shaft, a driven gear relatively rotatably provided on the 
second speed-changing shaft and a group of gears con- 
necting the drive and driven gears. The group of gears 
are supported by a lid which is detachably attached to 
the transmission housing. 

[0048] Thus, such constructed creeping speed-reduc- 
tion gear train can be optionally attached to the trans- 
mission of a vehicle requiring a creeping-speed range 
easily. 

[0049] Other and further objects, features and advan- 
tages of the present invention will appear more fully 
from the following description. 

Brief Description of the Figures 

[0050] 

Fig. 1 is a whole side view of a tractor provided with 
a transmission in accordance with a first embodi- 
ment of the present invention; 
Fig. 2 is a schematic sectional side view of hous- 
ings for the transmission and a diagram of the 
transmitting system therein in accordance with the 
first embodiment; 

Fig. 3 is a sectional side view of a first chamber A in 
a transmission housing 1 showing a main-clutch 
system therein; 

Fig. 4 is a sectional development side view of a sec- 
ond chamber B in a transmission housing 1 show- 
ing a speed-changing system therein and a front- 
wheel driving PTO unit in accordance with the first 
embodiment; 

Fig. 5 is a fragmentary sectional development side 
view of the same showing the speed-changing sys- 
tem in second camber B; 

Fig. 6 is a sectional rear view of a rear axle housing 
2 showing a bearing plate 3 having a lubricating oil 
dividing port for the speed-changing system in sec- 
ond chamber B; 

Fig. 7 is a sectional front view of the tractor showing 
a seat and speed-changing levers in accordance 
with the first embodiment; 
Fig. 8 is an exploded perspective view of transmis- 
sion housing 1 showing that a cover 51 supporting 
speed-changing levers is attached to housing 1 in 
accordance with the same embodiment; 
Fig. 9 is a sectional plan view of second chamber B 
in transmission housing 1 showing clutch fork 
shafts disposed therein in accordance with the 
same embodiment; 

Fig. 10 is a sectional front view of second chamber 
B in transmission housing 1 showing clutch devices 
disposed therein in accordance with the same 
embodiment; 

Fig. 1 1 is an exploded perspective view of connect- 
ing members 61 and 62 and clutch shafts 58 and 
59; 

Fig. 12 is a fragmentary front view of rear axle 
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housing 2 showing bearing plate 3 having detent 
mechanisms for clutch fork shafts in accordance 
with the first embodiment; 
Fig. 13 is an exploded perspective view of a detent 
mechanism in bearing plate 3; 
Fig. 14 is a whole side view of a tractor provided 
with a transmission in accordance with a second 
embodiment of the present invention; 
Fig. 15 is a schematic sectional side view of hous- 
ings for the transmission and a diagram of the 
transmitting system there in in accordance with the 
same embodiment; 

Fig. 1 6 is a fragmentary sectional development side 
view of second chamber B in transmission housing 
1 showing a speed-changing system therein in 
accordance with the same embodiment; 
Fig. 1 7 is a fragmentary sectional development plan 
view of second chamber B in transmission housing 
1 showing a creeper gear unit in accordance with 
the same embodiment; 

Fig. 18 is a sectional front view of second chamber 
B in transmission housing 1 showing clutch devices 
disposed therein in accordance with the same 
embodiment; 

Fig. 19 is an exploded perspective view of transmis- 
sion housing 1 showing that cover 51 supporting 
speed-changing levers is attached to housing 1 in 
accordance with the same embodiment; 
Fig. 20 is a sectional front view of the tractor show- 
ing a seat and speed-changing levers in accord- 
ance with the same embodiment; 

Detailed Description of the Preferred Embodiment 

[0051 ] With the above mentioned and other objects in 
view, the present invention consists in the methods and 
the construction hereinafter fully described, illustrated in 
the accompanying drawings, and set forth in the claims 
hereto appended, it being understood that various 
changes in the operation, form, proportion and minor 
details of construction, within the scope of the claims, 
may be resorted to without departing from the spirit of 
the present invention or sacrificing any of the advan- 
tages thereof. 

[0052] At first, explanation will be generally given on a 
tractor as an embodiment of a working vehicle employ- 
ing a transmission of the present invention. An engine E 
is disposed on a front frame 83 in front of the tractor. 
Frame 83 and engine E are covered with a bonnet 84. In 
bonnet 84, a radiator 85 is disposed before engine E 
and a muffler 86 is disposed above engine E. An 
exhaust pipe 87 extends from muffler 86 so as to project 
outside bonnet 84. A rear end of bonnet 84 is close to a 
dashboard 88 provided with a steering wheel 89. 
Behind dashboard 88 are disposed left and right fend- 
ers 90 covering left and right rear wheels 78. Between 
fenders 90, a seat 91 is disposed and a main (second) 
speed-change lever 52 and a sub (first) speed-change 



lever 55 are disposed respectively on both sides of seat 
91 as shown in Fig. 1 1 . 

[0053] A transmission housing 1 is fastened at its front 
end to an output portion provided on the rear end of 

5 engine E by bolts and is extended rearward so as to 
pass through below seat 91 and to be fastened at its 
rear end to a front end of a rear axle housing 2 disposed 
between left and right rear wheels 78 by bolts, thereby 
forming a combination transmission housing and vehi- 

10 cle body frame. Housing 1 consists of a front housing 
half 1F and a rear housing half 1R fastened to each 
other by bolts. 

[0054] In housing 2 are contained a rear-wheel differ- 
ential drive system and a rear-PTO system. Rear-axles 

15 77 are journalled by left and right side portions thereof 
and rear wheels 78 are respectively attached to outer 
ends of rear axles 77. On housing 2 is mounted a 
hydraulic lifting device 92 having lift arms 93 for moving 
a working machine attached to the rear of the tractor up 

20 and down. A PTO shaft 18 projects rearward from a 
cover 17 attached to the rear surface of housing 2 for 
transmitting power of engine E into the working 
machine. 

[0055J Furthermore, a front-axle housing 80 for hous- 

25 ing a front-wheel differential drive system and journal- 
ling left and right front axles 81 is disposed under frame 
83. Left and right front wheels 82 are attached to outer 
ends of front axles 81 . A front-wheel driving PTO casing 
4 is attached to the bottom of housing 1. A front-wheel 

30 driving PTO shaft 20 is extended forward from casing 4 
and is connected to the front differential drive system in 
housing 80 through a joint shaft 79. Thus, power is 
transmitted from a speed-changing system in housing 1 
into front wheels 82 on front axles 81 . 

35 [0056] Explanation will be now given on a general 
inner construction of the transmission in accordance 
with Fig. 2 or others. An interior of transmission housing 
1 is divided before and behind into a front chamber A 
and a rear chamber B by a partition wall 1a vertically 

40 formed at longitudinally intermediate portion in rear 
housing half 1R. As shown in Fig. 3, a housing means 
defining front chamber A consists of front housing half 
1 F and a front half portion of rear housing half 1 R. A 
front end of housing half 1 F is open and is peripherally 

45 provided with a flange 1d so as to be fastened to the 
rear end of engine E by bolts as shown in Fig. 1 . In front 
chamber A and in front of partition wall 1 a is disposed a 
bearing wall 1b integrally formed by housing half 1R. A 
cylindrical travelling-input shaft 7 is substantially longi- 

50 tudinally horizontally journalled by partition wall 1a and 
bearing wall 1 b. Shaft 7 is extended further forward from 
wall 1b so that a clutch disk 6 is fixed onto its front end. 
[0057] In front chamber A of housing 1 is contained a 
flywheel 5 directly connected with a crankshaft of 

55 engine E. A main-clutch system of common dry single 
disk type is constructed between flywheel 5 and disk 6. 
As shown in Fig. 3, a cylindrical support shaft 76b is 
fixed at its rear end onto a front surface of wall 1b of 
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housing 1 so that travelling-input shaft 7 is relatively 
rotatably inserted into shaft 76b. A release bearing 76a 
connected to a clutch arm 76 is axially slidably provided 
on shaft 76b and abuts at its front end against a lever 5a 
for switching operation of the main-clutch system. When s 
a clutch pedal provided on the tractor is trod, arm 76 is 
rotated counterclockwise so as to slide bearing 76a for- 
ward, thereby pushing lever 5a. Thus, disk 6 is sepa- 
rated from flywheel 5 so that a main-clutch is 
disengaged. When a foot is released from the clutch 10 
pedal, arm 76, bearing 76a and lever 5a return to the 
position as shown in Fig. 3 by a biasing spring (not 
shown). Thus, disk 6 is pressed against flywheel 5 so 
that the main-clutch is engaged. Additionally, a damping 
spring 6a is inserted into disk 6 for preventing direct /5 
propagation of vibration from flywheel 5 provided inte- 
grally with engine E to travelling-input shaft 7 while rota- 
tional transmission from disk 6 pressed against flywheel 
5 to shaft 7. 

[0058] A first PTO transmitting shaft 13 passes 20 
through shaft 7 and extends forward from the front end 
thereof so as to be directly connected to flywheel 5 
through a disk 12. 

[0059] The main-clutch system as a unit together with 
flywheel 5 can be inserted into front chamber A through 25 
the front end opening of housing 1. The main-clutch 
inserted by such a manner is supported at its intermedi- 
ate portion by bearing wall 1b and at its rear end by par- 
tition wall 1a. It can be settled in front chamber A so 
easily. 30 
[0060] With regard to a rear half port ion of transmis- 
sion housing 1 , a rear open end thereof is provided with 
flange 1e so as to be fastened to flange 2d provided 
around a front end of rear axle housing 2 by bolts. A plu- 
rality of bosses 2a integrally project inwardly from the 35 
inner surface of the front end opening of housing 2. A 
bearing plate 3 is disposed as a rear end wall of rear 
chamber B so as to be fastened to front surfaces of 
bosses 2a by bolts as shown in Fig. 6. In this regard, 
similar bosses may alternatively project from the rear 40 
end opening of housing 1 for fastening plate 3. 
[0061] In rear chamber B, three shafts for speed- 
changing are substantially longitudinally horizontally 
journalled in parallel with one another between wall 1a 
and plate 3. The three shafts are a first speed-changing 4s 
shaft 8, which always rotationally follows travelling-input 
shaft 7, a second speed-changing shaft 9, which is dis- 
posed co-axially with shaft 7 so as to face at its front end 
to the rear end of shaft 7, and a travelling-output shaft 
10, which is continuously connected to a propeller shaft so 
11 discussed as follows. Shaft 9 is cylindrical^ shaped 
similar to shaft 7. A second PTO transmitting shaft 14 
passes through shaft 9 so as to be continuously joined 
with first PTO transmitting shaft 13 through a joint 95 in 
a rear boss 7a fixedly extending rearward from the rear 55 
end of shaft 7. A rear end of shaft 14 extends rearward 
from plate 3 so as to be connected to a rear-PTO clutch 
in housing 2. 



[0062] The three speed-changing shafts 8, 9 and 10 
defining a speed-changing system in the transmission 
are previously supported by plate 3 fixed to the front end 
of housing 2 before fastening housings 1 and 2 by bolts. 
At this time, there is shaft 14 passing through shaft 9. In 
housing 1 , there is shaft 7 supported by wall 1a. 
[0063] On fastening housings 1 and 2, shafts 8, 9 and 
10 extending forward from plate 3 are inserted into 
housing 1 through the rear end opening thereof. When 
flanges 1 e and 2d of housings 1 and 2 are fastened to 
each other, the front ends of shafts 8 and 10 are 
inserted respectively into bearings provided in wall 1a 
and the front ends of shafts 9 and 14 are inserted into 
rear boss 7a of shaft 7. Thus, each of shafts 8, 9, 1 0 and 
14 are naturally settled in rear chamber B only by posi- 
tioning flanges 1 e and 2d in relation to each other. 
[0064] Referring to Fig. 10, there is shown an arrange- 
ment of shafts 8, 9, 10 and 14 in rear chamber B when 
viewed in front. In this regard, shafts 7 and 9 are dis- 
posed at substantially lateral center of housing 1, 
thereby ensuring sufficient spaces on both lateral sides 
of shaft 9 in rear chamber B. In this embodiment, shaft 
8 is disposed in the right-hand space below shaft 9 and 
shaft 10 is in the left-hand space thereof. (Left and right 
are defined by viewing in front. The same shall apply 
hereinafter.) 

[0065] In casing 4 attached to the bottom of the por- 
tion of housing 1 forming rear chamber B are rotatably 
supported a support shaft 19 and front-wheel driving 
PTO shaft 20, so as to form a transmitting system 
between shafts 10 and 20 through shaft 19 and a gear 
train. Shaft 10 is disposed lower than shaft 8 as shown 
in Fig. 10, so that the transmitting system between 
shafts 10 and 20 can be compacted by reducing the dis- 
tance between shafts 10 and 19. 
[0066] Housing 2 forms a first bearing wall 2b and a 
second bearing wall 2c before and behind therein. A 
rear-wheel differential 21 is disposed between walls 2b 
and 2c. Propeller shaft 11 is rotatably supported 
between plate 3 and wall 2b. As shown in Fig. 4, a front 
end of shaft 11 is joined with a rear end of shaft 10 
through a joint 10a provided in plate 3. As shown in Fig. 
2, a rear end of shaft 1 1 projecting rearward from wall 
2b is provided thereon with a bevel pinion 1 1a so as to 
engage with a large bevel gear of differential 21 . 
[0067] As shown in Fig. 2. a PTO brake casing 75 is 
fixed onto a front surface of wall 2b. A PTO clutch casing 
73 is disposed in front of casing 75. PTO clutch disks 72 
are provided on a rear end of shaft 14 projecting rear- 
ward from plate 3. A third PTO transmitting shaft 15 is 
disposed behind the rear end of shaft 14 along the 
same axis. Casing 73 is fixed on shaft 15 and contains 
a hydraulic piston for pressing and releasing disks 72 
against and from casing 73 so as to define a hydraulic 
PTO clutch system of multi wet frictional disk type . 
[0068] PTO brake disks 74 are provided on a boss 
projecting rearward from a rear surface of casing 73. 
Casing 75 contains a hydraulic piston for pressing and 
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releasing disks 74 against and from casing 75 so as to 
define a hydraulic PTO brake system of multi wet fic- 
tional disk type. The piston of the PTO brake system 
acts so as to press disks 74 against casing 75 for brak- 
ing shaft 15 only while the piston of the PTO clutch sys- 
tem is set off the PTO clutch. Shaft 1 5 passes through 
casing 75, is journalled by wall 2b and extends further 
rearward so as to be fixedly connected to a front end of 
a PTO counter shaft 16 journalled by wall 2c. 
[0069] Rear cover 1 7 is fastened to a rear opening end 
of housing 2 by bolts. In housing 2, there are PTO coun- 
ter shaft 16 and PTO shaft 18 rotatably supported sub- 
stantially longitudinally horizontally between wall 2c and 
cover 17 and connected with each other through a 
speed-reduction gear train. A front end of shaft 16 
projects forward from wall 2c so as to be joined with 
shaft 15. 

[0070] Explanation will be now given on the detailed 
construction of the speed-changing system, which is 
contained in rear chamber B, in the above mentioned 
transmission for a working vehicle having a housing 
construction comprising housings 1 and 2 and casing 4 
in accordance with Figs. 2 and between 4 and 13. As 
shown in Figs. 4 and 5, a speed-changing input gear 22 
is fixed onto rear boss 7a of shaft 7 projecting into rear 
chamber B from wall 1a. In boss 7a is relatively rotatably 
supported the front end portion of shaft 9 through a nee- 
dle bearing and is disposed a thrust bearing 96 for 
receiving the thrust force from shaft 9. Thus, shafts 7 
and 9 are disposed before and behind on the same axis. 
[0071 ] As shown in Fig. 5, a gear 23 is fixed on a front 
end portion of shaft 8 in parallel with shafts 9 and 14. 
Gear 23 always engages with gear 22. A first drive gear 
24 and a second drive gear 25 are relatively rotatably 
provided on a rear half portion of shaft 8. Also, a first 
clutch device C1 with a synchronizer is provided ther- 
eon for selectively engaging either of gears 24 and 25 
with shaft 8. First clutch device C1 can be turned into a 
position to engage gear 24 with shaft 8, a position to 
engage gear 25 with shaft 8 and a neutral position to 
engage none of gears 24 and 25 with shaft 8 by longitu- 
dinally slide of a clutch sleeve (a synchronizer sleeve) 
42 thereof according to longitudinal motion of a clutch 
fork 41 . As shown in Fig. 9, a clutch fork shaft 58 is lon- 
gitudinally slidably spanned between wall 1a and plate 3 
so as to pass through a boss of clutch fork 41 . The boss 
is fixed to clutch fork shaft 58 through a spring pin 97 so 
as to be axially movable, whereby clutch fork 41 longitu- 
dinally slides integrally with shaft 58. 
[0072] Referring to Figs. 5, 6 and 9, there is shown a 
mechanism for forcely supply of lubricating oil to the 
synchronizer. An oil sump 3a is formed in plate 3 which 
supports the rear end of shaft 8. An oil conduit 71 in 
communication with sump 3a is connected to a side sur- 
face of plate 3 so as to communicate with an oil hole 2e 
which is open at an outer side surface of housing 2. Into 
hole 2e is led oil drained from a hydraulic device pro- 
vided on a vehicle (e.g., a power steering device for 



front wheels or hydraulic lifting device 92) through a 
conduit 100. In this embodiment, the oil drained from a 
pressure oil supplying and draining circuit 99 for a 
power steering cylinder 98 is used. Additionally, as 

5 shown in Fig. 1 4, for the purpose of supplying circuit 99 
with surplus oil in housing 2 as pressure oil for cylinder 
98, a strainer 101a is spanned in vicinity of a front bot- 
tom portion of housing 2 so as to cross shaft 11. The 
lubricating oil absorbed into strainer 101a is taken out 

w from housing 2 through an oil suction passage 2f in a 
side wall of housing 2 and a line filter 101b attached 
onto the side wall and is charged into circuit 99 by a 
hydraulic pump 102. If the oil drained from hydraulic lift- 
ing device 92 is led into housing 2, a hydraulic cylinder 

15 for lift arms 93 should replace cylinder 99 and a pres- 
sure oil charging and draining circuit in device 92 should 
replace circuit 99. 

[0073] As shown in Fig. 5, a lubricating oil passage 8a 
is bored in shaft 8. Exit of passage 8a is open at the 

20 roung surface of shaft 8 near splines provided thereon 
for fitting to the synchronizer. Entrance of passage 8a is 
open at the rear end surface of shaft 8 so as to commu- 
nicate with sump 3a, thereby forcely supplying a friction- 
able portion of the synchronizer with lubricating oil. 

25 Sump 3a is a recessed portion of the rear surface of 
plate 3 and is covered with a lid 69. A relief valve 70 for 
limiting the pressure of lubricating oil is attached to lid 
69. When the pressure of oil led into sump 3a exceeds 
the limit thereof, the surplus oil is drained into housing 2 

so behind sump 3a. As Figs. 5 and 6, sump 3a is also 
made to supply lubricating oil into the space between 
shafts 9 and 14 or its vicinity (e.g., bearing 96 and 
splines of shaft 14) which requires lubrication. Thus, 
sump 3a has distributive function of lubricating oil. 

35 [0074] Onto the front end of shaft 9 is fixed a first- 
speed drive gear 26 forming a clutch gear 26a at its 
front end. A rear end of gear 22 is formed into a clutch 
gear 22a, which is disposed just before gear 26a. 
Between gears 26a and 22a is disposed a longitudinally 

40 slidable clutch sleeve 44 which engages with a clutch 
fork 43, thereby constructing a second clutch device C2. 
As shown in Fig. 9, a clutch fork shaft 59 longitudinally 
slidably spanned between wall 1a and plate 3 passes 
through a boss of clutch fork 43. The boss is fixed onto 

45 shaft 59 through a spring pin 97, whereby clutch fork 43 
slides integrally with shaft 59. 
[0075] Second clutch device C2 can be changed into 
a state that sleeve 44 engages with only gear 26a so as 
to separate shafts 7 and 9 from each other and a state 

so that sleeve 44 engages with both gears 26a and 22a so 
as to connect shafts 7 and 9 with each other directly. In 
the former state, the rotational power of shaft 7 is trans- 
mitted to shaft 8 through the speed-reduction gear train 
of gears 22 and 23 and is transmitted to shaft 9 through 

55 either gear 24 or 25 clutched on by sleeve 42. In the lat- 
ter state, the rotational power of shaft 7 is directly trans- 
mitted into shaft 9. At this time, shaft 10 rotationally 
follows shaft 9 in the direction for advancing of a vehicle. 



15 



EP0 899 477 A2 



16 



[0076] Second clutch device C2 is so restricted that 
clutch fork 43 can slide forward so as to move sleeve 44 
to the position where it engages with both gears 26a 
and 22a (i.e., a clutching on position thereof) only when 
first clutch device C1 is neutral. Thus, when second 5 
clutch device C2 is engaged, shaft 8 runs idle and does 
not drive shaft 9, whereby shaft 9 directly driven by shaft 
7 can be prevented from receiving double driving pow- 
ers. 

[0077] On the contrary, first clutch device C1 is so w 
restricted that either gear 24 or 25 can engage with 
shaft 8 only when sleeve 44 is set at the position where 
it engages with only gear 26a (i.e., a neutral position of 
second clutch device C2). Thus, the route of power 
transmitting between shafts 7 and 9 through shaft 8 can 75 
be ensured. 

[0078] The restrictive mechanism of sleeves 42 and 
44 having the above mentioned functions will be 
detailed in following description about the relation of the 
speed-changing system in rear chamber B to levers 55 20 
and 52. 

[0079] Onto shaft 9 are fixed fist-speed drive gear 26 
having gear 26a, a third-speed drive gear 27, a second- 
speed drive gear 28 and a fourth-speed drive gear 29 in 
order from front to rear. On shaft 10 are rotatably pro- 25 
vided a first-speed driven gear 31, a third-speed driven 
gear 32, a second-speed driven gear 33 and the fourth- 
speed driven gear 34 in order from front to rear, and are 
fixed a pair of splined hubs 35 and 36 so as to be dis- 
posed respectively between gears 31 and 32 and 30 
between gears 33 and 34. Gears 31, 32, 33 and 34 
always engage respectively with gears 26, 27, 28 and 
29 on shaft 9. 

[0080] Gear 29 also always engages with gear 24 on 
shaft 8, whereby both gears 24 and 29 constitute a reg- 35 
ularly rotational speed-reduction gear train. When gear 

24 engages with shaft 8 by first clutch device C1 , power 
from gear 24 is transmitted into shaft 9 through gear 29. 
The rotary speed of shaft 10 which rotationally follows 
shaft 9 in the direction for advancing of a vehicle is 40 
slower than that when second clutch device C2 is 
engaged. 

[0081 ] An idling gear 37 is provided on a boss of gear 
32 so as to be close to gear 32. Gear 25 on shaft 8, 
gears 37 and 32 on shaft 1 0 and gear 27 on shaft 9 con- 45 
stitute a reversing gear train. When gear 25 engages 
with shaft 8 by first clutch device C1, power from gear 

25 is transmitted into shaft 9 through gears 37, 32 and 
27. At this time, shaft 9 rotates shaft 10 in the direction 

for reversing of the vehicle. 50 
[0082] On ends of bosses of gears 31 and 32 facing 
hub 35 are respectively provided clutch gears 31a and 
32a. A front clutch sleeve 47 is disposed around hub 35 
so as to engage with hub 35. Sleeve 47 is rotatable with 
hub 35 and is axially slidable, so that it can engage with 55 
either gear 3 1 a or 32a. A front clutch fork 45 is anchored 
into a peripheral channel of sleeve 47. 
[0083] Similarly, on ends of bosses of gears 33 and 34 



facing hub 36 are respectively provided clutch gears 
33a and 34a. A rear clutch sleeve 48 is disposed around 
hub 36 so as to engage with hub 36. Sleeve 48 is rotat- 
able with hub 36 and is axially slidable, so that it can 
engage with either gear 33a or 34a. A rear clutch fork 46 
is anchored into a peripheral channel of sleeve 48. 
[0084] As shown in Fig. 9, a clutch fork shaft 60 
passes through bosses of clutch forks 45 and 46. Clutch 
fork 45 is fixed to shaft 60 through spring pin 97. Clutch 
fork 46 is rotatable around shaft 60 and is not axially sli- 
dable because of another spring pin 97 inserted into 
shaft 60 as a stopper. Thus, on assembling the speed- 
changing system, clutch forks 45 and 46 can be 
anchored respectively to sleeves 47 and 48 easily, 
thereby constructing the third clutch device C3 easily. 
[0085] Clutch forks 45 and 46 and clutch fork shaft 60 
are axially moved together by a rectilineal operation of 
second speed-change lever 52, whereby sleeves 47 
and 48 integrally slide back and forth. On shaft 10 is 
provided a third clutch device C3 comprising front clutch 
sleeve 47 and clutch gears 31a and 32a on both sides 
of sleeve 47, and rear clutch sleeve 48 and clutch gears 
33a and 34a on both sides of sleeve 48. Third clutch 
device C3 is shifted among four positions as a first- 
speed position, a second-speed position, a third-speed 
position and a fourth-speed position by simultaneous 
slide of both sleeves 47 and 48 in line. 
[0086] At the first-speed position, clutch gear 31a of 
first-speed driven gear 31 is connected with splined hub 
35 through sleeve 47. Clutch sleeve 48 engages with 
only clutch gear 33a of second-speed driven gear 33. 
Thus, first-speed driven gear 31 engages with shaft 10, 
so that rotational power of shaft 9 is transmitted to shaft 
10 through a first-speed gear train of gears 26 and 31 . 
[0087] At the second-speed position (shown in Fig. 5), 
sleeve 47 engages with only hub 35 and sleeve 48 con- 
nects gear 33a to hub 36, whereby second-speed 
driven gear 33 engages with shaft 10, so that rotational 
power of shaft 9 is transmitted to shaft 1 0 through a sec- 
ond-speed gear train of gears 28 and 33. 
[0088] At the third-speed position, sleeve 48 engages 
with only hub 36 and sleeve 47 engages with both clutch 
gear 32a of third-speed driven gear 32 and hub 35, 
whereby gear 32 engages with shaft 10, so that rota- 
tional power of shaft 9 is transmitted to shaft 10 through 
a third-speed gear train of gears 27 and 32. 
[0089] At the fourth speed position, sleeve 47 
engages with only gear 32a and sleeve 48 engages with 
both hub 36 and clutch gear 34a of fourth-speed driven 
gear 34, whereby gear 34 engages with shaft 1 0, so that 
rotational power of shaft 9 is transmitted to shaft 10 
through a fourth-speed gear train of gears 29 and 34. 
[0090] Next, explanation will be given on the transmit- 
ting system from the speed-changing system in rear 
chamber B to front-wheel driving PTO shaft 20 in 
accordance with Fig. 4. 

[0091 ] A front-wheel drive gear 30 is fixed onto a por- 
tion of shaft 10 close to wall 1a as a front end wall of 
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rear chamber B. Support shaft 19 spanned in casing 4 
is inserted into rear chamber B through the bottom 
opening of housing 1 , so that a gear 38 rotatably pro- 
vided on shaft 19 always engages with gear 30. Gear 38 
also always engages with a front-wheel drive input gear 5 
39 fixed on shaft 20 journalled in casing 4. Moreover, a 
splined hub 40 is fixed onto shaft 20. A front-wheel drive 
switching sleeve 50 is axially slidably provided on shaft 
20 between hub 40 and a clutch gear 39a formed by 
gear 39. Clutch sleeve 50 is shifted between a position, , 0 
where it engages with only hub 40, and a position, 
where it connects hub 40 and gear 39a with each other, 
by operation of a lever or the like. When sleeve 50 is at 
the former position, front wheels 82 are not driven, 
whereby a vehicle (a tractor) travels by drive of only rear 75 
wheels 78. When at the latter position, power is trans- 
mitted from the speed-changing system in rear chamber 
B to front wheels 82, whereby the vehicle travels at four 
wheel drive. 

[0092] Next, explanation will be given on an attaching 20 
construction of main (second) speed-change lever 52 
and sub (first) speed-change lever 55 as operating tools 
for the speed-changing system in rear chamber B and 
on linkages interposed between levers 52 and 55 and 
the speed-changing system in rear chamber B. An 25 
arrow F shown in Fig. 8 points to the front of the vehicle. 
[0093] As shown in Fig. 7, levers 52 and 55 are dis- 
posed respectively at both sides of an operator's seat 
91 . Guide plates 94L and 94R are disposed respectively 
between left fender 20 and seat 91 and between right 30 
fender 20 and seat 91 . Lever 52 passes through a guide 
slot G1 provided in plate 94L and is supported by a left 
side portion of a cover 51 mounted on an upper surface 
of a portion of housing 1 forming rear chamber B 
therein. Lever 55 passes through a guide slot G2 pro- 35 
vided in plate 94R and is supported by a right side por- 
tion of cover 51 . As shown in Fig. 8, cover 51 is attached 
to housing 1 so as to cover an opening 1 c at the upper 
surface thereof. 

[0094] As shown in Fig. 8, lever 52 is fixed at its basic 40 
end portion onto an outer end of a rotative shaft 52a 
journalled in the left side wall of cover 51 , so that lever 
52 can be rectilinearly shifted among a first speed posi- 
tion I , a second speed position II , a third speed position 
III and a fourth speed position IV, which are positioned 45 
along l-like shaped guide slot G1. A ball shaped sup- 
porter 55a is fixed onto a basic end portion of lever 55 
inserted into the right side wall of cover 51 and is 
retained in the right corner portion of cover 51, so that 
lever 55 can be shifted among a low-speed advancing so 
position L, a reversing position R, a neutral position N 
and a high-speed advancing position H, which are posi- 
tioned along h-like shaped guide slot G2. In cover 51, a 
connecting arm (an operating shaft) 52b is fixed onto an 
inner end of shaft 52a and an engaging pin (an operat- ss 
ing shaft) 55b is extended downward slantingly from 
supporter 55a. 

[0095] As shown Figs, between 8 and 1 0, in an upper 



right corner space of rear chamber B in housing 1 just 
below opening 1c are longitudinally axially juxtaposed 
clutch fork shafts 58 and 59 and in an upper left corner 
space thereof is longitudinally axially disposed clutch 
fork shaft 60. Each of shafts 58, 59 and 60 is longitudi- 
nally slidably journalled between wall 1 a and plate 3 and 
can be located by each of detent mechanisms provided 
within plate 3. The boss of clutch fork 45 pierced by 
shaft 60 forms a connecting portion 45a on its side sur- 
face, whereby an utmost end of arm 52b is inserted into 
portion 45a. Instead of portion 45a, a similar connecting 
portion may be provided on a side surface of the boss of 
clutch fork 46. 

[0096] Bosses of clutch forks 41 and 43 are fixed 
respectively on shafts 58 and 59. As shown in Fig. 1 1 , 
upper surfaces of shafts 58 and 59 disposed directly 
below opening 1c are partly cut horizontally, so as to 
form settling surfaces 58a and 59a respectively. Con- 
necting members 61 and 62 for engaging with pin 55b 
are provided on their bottom surfaces with recessed 
channels. The bottom channels of members 61 and 62 
is settled respectively on surfaces 58a and 59, so that 
members 61 and 62 are fastened respectively to shafts 
58 and 59 by bolts. 

[0097] When cover 51 is removed from housing 1 , arm 
52b and pin 55b are naturally removed respectively 
from portion 45a and either member 61 or 62, so that 
levers 52 and 55 can be separated from the speed 
changing system in housing 1 quickly. After housings 1 
and 2 are joined with each other and shafts 58 and 59 
are disposed in rear chamber B, members 61 and 62 
can be inserted into housing 1 through opening 1 c so as 
to be attached to shafts 58 and 59. 
[0098] In state that cover 51 provided with levers 52 
and 55 is settled on top of housing 1 and levers 52 and 
55 are connected to the speed-changing system, when 
lever 52 is shifted along slot G1, the pair of clutch forks 
45 and 46 integral with shaft 60 longitudinally slides 
according to shifting of lever 52 through arm 52b and 
portion 45a, so that the pair of sleeves 47 and 48 are 
shifted among the above mentioned four speed posi- 
tions. 

[0099] Pin 55b is made to engage with either member 
61 or 62 by lateral motion of lever 55. In case of pin 55b 
engaging with member 61 , when lever 55 is longitudi- 
nally shifted, sleeve 42 is shifted among three positions 
of reversing position R, neutral position N and low- 
speed advancing position L through shaft 58 and clutch 
fork 41. In case of pin 55b engaging with member 62, 
when lever 55 is longitudinally shifted, sleeve 44 is 
shifted between two positions of high-speed advancing 
position H and neutral position N through shaft 59 and 
clutch fork 43. 

[0100] Members 61 and 62 are provided on their tops 
with successionally slanting portions. At an upper end 
of the slanting portion of member 61 and at a lower end 
of the slanting portion of member 62 are provided 
recessed portions. Both the recessed portions face 
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each other so as to be arranged on a lateral slanting line 
when both shafts 58 and 59 are at their neutral posi- 
tions. In this state, pin 55b can move between the 
recessed portions of members 61 and 62 by lateral 
motion of lever 55 along slot G2. As shown in Figs. 10 s 
and 1 1, member 61 is provided with a biasing member 
63 for biasing pin 55b toward member 62 and member 
62 is provided with a biasing member 64 for biasing pin 
55b toward member 61. Biasing members 63 and 64 
are disposed respectively in through-holes 61 a and 62a w 
which penetrate respectively in members 61 and 62 so 
as to communicate with the recessed portions thereof. 
Member 63 comprises pins 63a for abutting against the 
utmost end of pin 55b, plug 63b for plugging an outside 
opening of through-hole 61a and a spring 63c inter- 15 
posed between pin 63a and plug 63b for pushing pin 
63a toward pin 55b. Member 64 similarly comprises a 
pin 64a, a plug 64b and a spring 64c. When both shafts 

58 and 59 are positioned at their neutral position, pin 
55b receives both biasing forces of pins 63a and 64a, so 2 o 
as to be positioned at the middle between members 61 
and 62, whereby lever 55 is positioned at neutral posi- 
tion N of slot G2. For anchoring pin 55b to either mem- 
ber 61 or 62, lever 55 is vertically swung on centering 
supporter 55a against biasing forces of springs 63c and 2 s 
64c. 

[0101] Referring to Figs. 9, 12 and 13, there are 
shown the detent mechanisms for locating shafts 58, 59 
and 60. The detent mechanisms are disposed in plate 3. 
As shown in Fig. 1 2, three holes 3b are bored in plate 3 30 
for journalling shafts 58, 59 and 60 respectively therein. 
Plate 3 is provided on the front surface thereof with 
three channels 3c which is rectangular when viewed in 
front and is sectionally U-like shaped (as shown in Fig. 
13). Channels 3c communicate with holes 3b respec- 35 
tively. A biasing spring 65 and a detent ball 66 are 
inserted into each channel 3c so that an utmost end of 
ball 66 faces each hole 3b. After insertion of springs 65 
and balls 66, covers 67 and 68 are fastened to the front 
surface of plate 3 so as to cover openings of channels 40 
3c respectively. As shown in Fig. 13, each joint portion 
3d between each channel 3c and each hole 3b is so 
narrow that only the utmost end of ball 66 projects into 
hole 3b through portion 3d, thereby preventing ball 66 
from entering hole 3b when each of shafts 58, 59 and 45 
60 is removed from hole 3b. 

[0102] As shown in Fig. 9, shaft 58 is provided with 
three detent channels of a reversing index channel 58b, 
a neutral index channel 58c and a low-speed-advancing 
index channel 58d in order from behind to before. Shaft so 

59 is provided with two detent channels of a high- 
speed-advancing index channel 59b and a neutral index 
channel 59c in the same order. Shaft 60 is provided with 
four detent channels of a first-speed index channel 60a, 

a second-speed index channel 60b, a third-speed index 55 
channel 60c and a fourth-speed index channel 60d in 
the same order. Each ball 66 selectively enters one of 
detent channels of each shaft 58, 59 or 60 by sliding 



location of shaft 58, 59 or 60 in each hole 3b. 
[0103] With regard to the speed-changing system of 
the transmission for a working vehicle in accordance 
with this embodiment as shown in Figs, between 1 and 
13, lever can be shifted among four positions L, H, R 
and N, and in each of speed ranges defined by three 
positions L, H and R of lever 55, four speed stages can 
be selected by shift of lever 52 among four speed posi- 
tions I , II , III and IV , whereby the transmission of this 
embodiment can provide eight advancing speed stages 
and four reversing speed stages in total. 
[0104] Next, explanation will be given on a modifica- 
tion of the above mentioned transmission in accordance 
with Figs, between 1 4 and 20. Like reference numbers 
indicate identical or functionally similar elements as 
those of the first embodiment shown in Figs, between 1 
and 13 although their figures or constructions are 
changed. 

[0105] With regard to an exterior of the transmission 
of this embodiment, as shown in Fig. 14, housings 1 and 
2 are longitudinally joined with each other and casing 4 
and cover 51 are attached to housing 1 similarly to the 
first embodiment. For a different point, a portion of 
housing 1 forming rear chamber B therein is provided at 
a side wall thereof with an opening 1d shown in Fig. 1 7 
which is removably covered with a lid 103 shown in Fig. 
14. 

[0106] General explanation will be given on the inner 
construction of the transmission of this embodiment in 
accordance with Fig. 15 and others. 
[01 07] Similarly to the first embodiment, the interior of 
housing 1 is divided before and behind by wall 1a into 
front chamber A and rear chamber B. Plate 3 is dis- 
posed between the rear end of the interior of housing 1 
and the front end of the interior of housing 2, thereby 
dividing the interior of housing into rear chamber B and 
the interior of housing 2. The respective transmitting 
constructions including transmitting shafts, gears and 
the like in front chamber A and housing 2 are similar 
with those of the first embodiment. 
[0108] A transmitting construction in rear chamber B 
is peculiar to this embodiment. In this regard, a first 
creeper shaft 104 and a second creeper shaft 105 con- 
stituting a creeper transmitting mechanism are jour- 
nalled between a pair of bearing walls 103a and 103b 
projecting from an inner surface of lid 103 into rear 
chamber B so as to be disposed in rear chamber B in 
addition to shafts 8, 9, 1 0 and 1 4 disposed in rear cham- 
ber B and shafts 19 and 20 in casing 4 communicating 
with rear chamber B. For creeping or superlatively 
decelerating shafts 10 and 11, a creeper transmitting 
gear train from shaft 8 to shaft 9 through shafts 104 and 
105 is so constructed as the discussed afterwards. 
[01 09] Referring to Figs, between 1 5 and 20, there is 
a detailed description of the speed-changing system of 
the transmission of this embodiment. As shown in Fig. 
17, similarly to the first embodiment, shaft 8 is disposed 
in parallel to shafts 9 and 14 disposed behind shafts 7 
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and 13 on the same axis and is fixedly provided on its 
front end portion with gear 23 which always engages 
with gear 22 fixed on the rear end of shaft 7. Shaft 8 
forms a creeper drive gear 8b on its portion which is a 
little way behind gear 23. Gears 25 and 24 are rotatably 5 
provided before and behind on the rear half portion of 
shaft 8. A first double-acting clutch device C1 ' is so con- 
structed that a synchronizer is provided between gears 
25 and 24. 

[0110] Explanation will be now given on first clutch 10 
device C1'. On shaft 8 is fixed a splined hub 42d 
between both gears 24 and 25. A clutch gear 24a pro- 
vided with a synchronizer ring 42b is fitted on gear 24. A 
clutch gear 25a provided with a synchronizer ring 42c is 
fitted on gear 25. Clutch sleeve 42 provided with a key 15 
42a is longitudinally slidably provided on hub 42d. 
Clutch fork 41 is anchored into sleeve 42. 
[0111] While clutch sleeve 42 longitudinally slides 
from the neutral position shown in Fig. 16 according to 
the longitudinal motion of clutch fork 41 , firstly, key 42a 20 
pushes either ring 42b or 42c so as to press it against 
either gear 24a or 25a, secondly, ring 42b or 42c is rota- 
tionally synchronized with gear 24a or 25a, whereby key 
42a is released from sleeve 42 so that sleeve 42 
engages with ring 42b or 42c, and finally, with gear 24a 2s 
or 25a. Thus, one of gears 24 and 25 is selected to fit 
shaft 8 by first clutch device C1 '. 
[0112] Gears 24 and 25 are rotatably provided on 
shaft 8 through a bush 24b and bearing 25b, thereby 
requiring a supply of lubricating oil. Thus, as shown in 30 
Fig. 16, similar oil sump 3a is formed in plate 3 as the 
first embodiment, into which oil drained from circuit 99 
or another oil circuit is led through conduit 71. A lubri- 
cating oil passage 8a' bored in shaft 8 communicates 
with sump 3a, thereby supplying bush 24b and bearing 35 
25b with enough lubricating oil. Bearing 25b is disposed 
before the recess end portion of passage 8a of the first 
embodiment. Thus, passage 8a' is extended deeper 
than passage 8a of the first embodiment and its open- 
ings are disposed on the outer surface of shaft 8 close 40 
to bearing 25b so as to supply bearing 25b interposed 
between shaft 8 and gear 25 with enough lubricating oil. 
[0113] Similarly to the first embodiment, lid 69 with 
relief valve 70 covers sump 3a, thereby generating pres- 
sure of lubricating oil in sump 3a. Additionally, lubricat- 4S 
ing oil from sump 3a is divided into a bearing 109 
supporting the rear end of shaft 9 disposed within plate 
3 and into thrust bearing 96 supporting the front end of 
shaft 9 through the gap between shafts 9 and 14. 
[01 1 4] As shown in Figs. 1 6 and 1 7, on shaft 9 is dis- so 
posed clutch gear 22a, which is provided with a syn- 
chronizer ring 44b and is fixed onto the rear end of boss 
7a behind gear 22. Behind gear 22a is disposed sec- 
ond-speed gear 28 fixed onto shaft 9. A creeper driven 
gear 108 is rotatably provided on a boss of gear 28. A 55 
clutch gear 108a is formed on a front end of a boss of 
gear 108. A splined hub 44c is fixed onto shaft 9 
between the rear end of boss 7a and the front end of the 
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boss of gear 108. Clutch sleeve 44 provided with a key 
44c is longitudinally slidably fitted on hub 44c between 
clutch gears 22a and 108a. Clutch fork 43 is anchored 
into sleeve 44. Thus, a second clutch device C2' is pro- 
vided on shaft 9, whereby selectively gear 22 is fixed to 
shaft 9 through the synchronizer or gear 108 is directly 
fixed thereto. 

[0115] Second clutch device C2' appears three shift 
positions of clutch sleeve 44. In a neutral position, 
sleeve 44 engages with none of gears 22a and 108a. In 
a high-speed advancing position, it engages with gear 
22a so as to connect shaft 9 to shaft 7 directly. And in a 
creeping-speed advancing position, it engages with 
gear 108a so as to creep shafts 8 and 9 through be low 
discussed creeper gear train. The conditions of high- 
speed advancing and creeping-speed advancing can be 
selectively appeared by second clutch device C2' when 
first clutch device CT is neutral. The conditions of 
reversing and low-speed advancing can be selectively 
appeared by first clutch device C1' when second clutch 
device C2' is neutral. 

[01 1 6] As shown in Fig. 1 6, on shaft 9 behind second- 
speed drive gear 28 are fixedly provided first-speed 
drive gear 26, third-speed drive gear 27 and fourth- 
speed drive gear 29 from before to behind. Second- 
speed driven gear 33, first-speed driven gear 31, third- 
speed driven gear 32 and fourth-speed driven gear 34 
rotatably provided on shaft 10 always engage with 
gears 28, 26, 27 and 29 respectively. Thus, four speed- 
reduction gear trains are disposed between shafts 9 
and 10, thereby defining a speed-changing system hav- 
ing four speed stages. 

[0117] Gear 29 engaging with gear 34 also always 
engage with gear 24 on shaft 8, whereby gears 24 and 
29 constitute a speed-reduction gear train for low-speed 
advancing When sleeve 41 of first clutch device C1' 
engages with gear 24a (second clutch device C2' is 
neutral at this time), shaft 9 is regularly rotated at 
reduced speed (in a rotational direction for advancing). 
[0118] As shown in Fig. 16, idling gear 37 is fixedly 
provided on a boss of gear 32 on shaft 10 and always 
engages with gear 25 on shaft 8. When sleeve 41 of first 
clutch device C1 ' engages with gear 25a (second clutch 
device C2' is neutral), rotational power of shaft 8 is 
transmitted to shaft 9 through a reversing gear train of 
gears 25, 37 and 32, whereby shaft 9 is reversely 
rotated (in a rotational direction for reversing). 
[01 1 9] Explanation will be now given on the creeper 
gear train interposed between shafts 8 and 9 in accord- 
ance with Figs. 17 and 18. A first creeper gear 106 is 
fixed onto first creeper shaft 104 and always engages 
with creeper drive gear 8b on shaft 8. A second creeper 
gear 104a is integrally formed by shaft 104 and always 
engages with a third creeper gear 107 fixed onto sec- 
ond creeper shaft 105. A fourth creeper gear 105a is 
integrally formed by shaft 105 and always engages with 
creeper driven gear 108 rotatably provided on shaft 9. 
When sleeve of second clutch device C2' engages with 
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clutch gear 108a (first clutch device C1 ' is neutral at this 
time), the rotational power of shaft 8 is transmitted to 
shaft 9 through creeper gears 8b, 106, 104, 107, 105a 
and 108, whereby shaft 9 is regularly rotated at creep- 
ing speed (in a rotational direction for advancing). 5 
[01 20] On shaft 1 0 is provided a third clutch device C3' 
for selecting one of the four speed-reduction gear trains 
to be fixedly connected to shaft 10. Explanation will be 
now given on third clutch device C3' in accordance with 
Fig. 16. Onto shaft 10 is fixed a splined hub 47d 10 
between gears 33 and 31 and is fixed a splined hub 48d 
between gears 32 and 34. Front clutch sleeve 47 and 
rear clutch sleeve 48 are axially slidably disposed on 
hubs 47a and 48a respectively. Front clutch fork 45 and 
rear clutch fork 46 are anchored respectively into clutch 15 
sleeves 47 and 48. Clutch gears 33a, 31a, 32a and 34a 
are respectively fixed onto bosses of gears 33, 31, 32 
and 34. Sleeve 47 can selectively engage with one of 
gears 33a and 31a through a synchronizer and sleeve 
48 can selectively engage with one of gears 32a and 20 
34a through a synchronizer. 

[0121] Such third clutch device C3' selects one of 
gears 33, 31, 32 and 34 to be connected to shaft 10, 
whereby driving power is transmitted from shaft 9 to 
shafts 1 0 and 1 1 through the selected speed-reduction 25 
gear train. 

[01 22] The transmitting system from the speed chang- 
ing-system in rear chamber B to the front-wheel driving 
PTO system is similar to that of the first embodiment 
shown in Fig. 4 and others. In this regard, gear 30 is 30 
fixed onto the front portion of shaft 10 in rear chamber 
B. The rotational power of shaft 10 is transmitted to 
shaft 20 projecting casing 4 attached to the bottom of 
housing 1 through the front-wheel drive gear train. The 
vehicle can selectively travel at either four wheel drive or 35 
two wheel drive by operation of the clutch device pro- 
vided on shaft 20 in casing 4. 
[0123] Next, explanation will be given on an attaching 
construction of main (second) speed-change lever 52 
and sub (first) speed-change lever 55 as operating tools 40 
for the speed-changing system in rear chamber B and 
on linkages interposed between levers 52 and 55 and 
the speed-changing system in rear chamber B in 
accordance with the second embodiment shown in 
Figs. 18, 19 and 20. 45 
[0124] As shown in Fig. 20, levers 52 and 55 are 
respectively disposed at left and tight sides of operator's 
seat 91. Cover 51 is mounted on the top of housing 1 
forming rear chamber B therein. Both basic ends of 
levers 52 and 55 are respectively supported in retaining 50 
portions 51a and 51b formed by cover 51 at left and 
right corner portions thereof. As also shown in Fig. 19, 
cover 51 is fastened to the top wall of housing 1 by bolts 
so as to cover opening 1c which is open at the upper 
surface thereof. On maintenance of the speed changing 55 
system, bolts are released and cover 51 is removed 
from housing 1 , whereby levers 52 and 55 can be sepa- 
rated from the speed-changing system in housing 1 



easily. 

[0125] As shown in Fig. 19, lever 52 can be shifted 
among a neutral position, a first-speed position I , a sec- 
ond- speed position II , a third-speed position III and a 
fourth-speed position IV along an H-like shaped guide 
slot G1' in guide plate 94L inside left fender 90. A ball 
52a' formed by the basic end of lever 52 is rotatably sup- 
ported by left retaining portion 51a, thereby making 
lever 52 longitudinally and laterally rotatable. In cover 
51, an engaging pin 52b' projects slantingly downward. 
[0126] Lever 55 can be also shifted among a neutral 
position, a low-speed advancing position L, a reversing 
position R, a creeping-speed advancing position C and 
a high-speed advancing position H along an H-like 
shaped guide slot G2' in guide plate 94R inside right 
fender 90. Similarly to the first embodiment, ball 55 
formed by the basic end of lever 55 is rotatably sup- 
ported by right retaining portion 51a, thereby making 
lever 55 longitudinally and laterally rotatable. In cover 
51 , engaging pin 55b projects slantingly downward. 
[0127] As shown in Figs. 1 8 and 1 9, clutch fork shafts 
58 and 59 are substantially longitudinally horizontally 
axially juxtaposed in a lateral row in the upper right cor- 
ner space of rear chamber B just below opening 1c. A 
pair of clutch fork shafts 53 and 54 are substantially lon- 
gitudinally horizontally axially juxtaposed in a lateral row 
in the upper left corner space thereof. Each of clutch 
shafts 58, 59, 53 and 54 is longitudinally slidably jour- 
nalled between wall 1a and plate 3 and can be located 
among longitudinal three positions by each detent 
mechanism. 

[0128] Similarly to the first embodiment, onto shafts 
58 and 59 are respectively fixed bosses of clutch forks 
41 and 43 and thereon are fixed engaging members 61 
and 62 for engaging with pin 55b. Onto shafts 53 and 54 
are respectively fixed bosses of clutch forks 45 and 46 
and thereon are fixed engaging members 56 and 57 for 
engaging with pin 52b'. 

[01 29] When cover 51 is removed by the above men- 
tioned manner, pins 52b' and 55b are naturally released 
respectively from members 56, 57, 61 and 62, whereby 
levers 52 and 55 can be separated from the speed 
changing system in rear chamber B. On the contrary 
pins 55b and 52b' can naturally engage with members 
61 and 62 and with members 56 and 57 only by settling 
cover 51 on housing 1, thereby enabling levers 52 and 
55 to interlock with the speed-changing system. 
[01 30] In state that cover 51 supporting levers 52 and 
55 is settled on top of housing 1 and levers 52 and 55 
are connected to the speed-changing system, each of 
clutch fork shafts 53, 54, 58 and 59 can be located by 
each detent mechanism among three positions dis- 
posed longitudinally. 

[01 31 ] When lever 55 is neutral so as to dispose both 
shafts 58 and 59 as shown in Fig. 8, both first and sec- 
ond clutch devices C1' and C2' are neutral as shown in 
Fig. 16. Then, lever 55 can engage with either member 
61 or 62 through pin 55b by laterally rotational operation 
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of lever 55 along a lateral range of slot G2'. 
[0132] When lever 55 engaging with member 61 
through pin 55b is longitudinally rotationally operated 
along a left (i.e., inside) longitudinal range of slot G2', 
shaft 58 slides longitudinally, thereby switching first 
clutch device CT. When such lever 55 reaches position 
L at the front end of the range of slot G2', first clutch 
device C1' connects gear 24 with shaft 8 for regularly 
rotating shaft 10 at a low speed. When lever 55 reaches 
position R at the rear end thereof, first clutch device C1' 
connects gear 25 with shaft 8 for reversely rotating shaft 
10. 

[0133] When lever 55 engaging with member 62 
through pin 55b is longitudinally rotationally operated 
along a right (i.e., outside) longitudinal range of slot G2', 
shaft 59 slides longitudinally, thereby switching second 
clutch device C2'. When such lever 55 reaches position 
C at the front end of the range of slot G2', second clutch 
device C2' connects gear 108 with shaft 9 for regularly 
rotating shaft 10 at a creeping speed. When lever 55 
teaches position H at the rear end thereof, second 
clutch device C2' connects shaft 9 with shaft 7 directly 
for regularly rotating shaft 10 at a high speed. 
[0134] When lever 52 is neutral so as to position 
shafts 53 and 54 as shown in Fig. 1 9, sleeves 47 and 48 
of third clutch device C3' are neutral as shown in Fig. 4. 
Then, lever 52 can engage with either member 56 or 57 
through pin 52b' by laterally rotational operation of lever 
52 along a lateral range of slot G1'. 
[0135] When lever 52 engaging with member 56 
through pin 52b' is longitudinally rotationally operated 
along a right (i.e., inside) longitudinal range of slot G1', 
shaft 54 slides longitudinally, thereby shifting sleeve 48 
of third clutch device C3'. When such lever 52 reaches 
the third speed position III at the front end of the range 
of slot G1', sleeve 48 connects gear 32 with shaft 10 for 
rotating shaft 10 at a third speed. When lever 52 
reaches the second speed position IV at the rear end 
thereof, sleeve 48 connects gear 34 with shaft 10 for 
rotating it at a fourth speed. 

[0136] When lever 52 engaging with member 57 
through pin 52b' is longitudinally rotationally operated 
along a left (i.e., outside) longitudinal range of slot G1\ 
shaft 53 slides longitudinally, thereby shifting sleeve 47 
of third clutch device C3'. When such lever 52 reaches 
the first speed position I at the front end of the range of 
slot G1', sleeve 47 connects gear 31 with shaft 10 for 
rotating shaft 10 at a first speed. When lever 55 reaches 
the second speed position II at the rear end thereof, 
sleeve 47 connects gear 33 with shaft 10 for rotating it 
at a second speed. 

[0137] When lever 52 engaging with member 62 
through pin 55b is longitudinally rotationally operated 
along a right (i.e., outside) longitudinal range of slot G2', 
shaft 59 slides longitudinally, thereby switching second 
clutch device C2'. When such lever 55 reaches position 
C at the front end of the range of slot G2', second clutch 
device C2' connects gear 108 with shaft 9 for regularly 



rotating shaft 10 at a creeping speed. When lever 55 
reaches position H at the rear end thereof, second 
clutch device C2' connects shaft 9 with shaft 7 directly 
for regularly rotating shaft 10 at a high speed. 

Claims 

1 . A transmission for a working vehicle comprising: 

a transmission housing interposed between an 
engine and a rear-axle housing, wherein said 
transmission housing has respective openings 
at front and rear ends thereof and is divided at 
its interior before and behind into a first chain- 
's ber and a second chamber through a partition 
wall; 

a main-clutch system connected with an output 
portion of said engine, wherein said main- 
clutch system is inserted into said transmission 
20 housing through said front end opening thereof 

so as to be disposed in said first chamber; 
a speed-changing system for transmitting 
power from said main-clutch system to drive 
wheels, wherein said speed-changing system 
25 is inserted into said transmission housing 

through said rear end opening thereof so as to 
be disposed in said second chamber, and 
a bearing plate fixedly disposed in either said 
transmission housing or said rear-axle hous- 
30 ing, wherein said speed-changing system is 

supported between said partition wall and said 
bearing plate in said second chamber. 

2. A transmission for a working vehicle as set forth in 
35 claim 1 , wherein said bearing plate is provided with 

a lubricating oil dividing port for leading oil in said 
transmission housing to a lubricated portion of said 
speed-changing system. 

40 3. A transmission for a working vehicle as set forth in 
claim 1 , further comprising; 

a front-wheel driving PTO unit attached to said 
transmission housing, and 
45 a gear, through which power taken from said 

speed-changing system is transmitted to said 
front-wheel driving PTO unit, wherein said gear 
is disposed near said partition wall in said sec- 
ond chamber. 

50 

4. A transmission for a working vehicle as set forth in 
claim 1, wherein said speed-changing system is 
mechanically so combined that reversing arrange- 
ment and multi-speed-changing arrangement are 
55 provided on a plurality shafts supported in parallel 
to one another between said partition wall and said 
bearing plate. 
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5. A transmission for a working vehicle as set forth in 
claim 4, further comprising: 

an opening provided in an outer wall of said 
transmission housing so as to communicate 
with second chamber; 

a cover provided so as to cover said opening, 
and 

a speed-changing lever for shifting said speed- 
changing system supported by said cover. 

6. A transmission for a working vehicle as set forth in 
claim 5, further comprising: 

a clutch fork supported by said partition wall is 
and said bearing plate so as to be longitudi- 
nally slidable according to shifting operation of 
said speed-changing lever. 

7. A transmission for a working vehicle as set forth in so 
claim 4, further comprising: 

an opening provided in a top wall of said trans- 
mission housing so as to communicate with 
said second chamber; 25 
a cover provided so as to cover said opening: 
a first speed-changing lever for switching said 
reversing arrangement, and 
a second speed-changing lever for switching 
said multi-speed-changing arrangement, 30 
wherein said first and second speed-changing 
levers are supported by said cover. 

8. A transmission for a working vehicle as set forth in 
claim 8, further comprising: 

a clutch fork supported by said partition wall 
and said bearing plate so as to be longitudi- 
nally slidable respectively according to shifting 
operation of said first and second speed- 
changing levers. 

9. A transmission for a working vehicle constructed 
between a travelling-input shaft driven by an engine 
and a travelling-output shaft for driving wheels, 
comprising: 

a first speed-changing shaft always rotationally 
following said travelling-input shaft and dis- 
posed in parallel to said travelling-input shaft; 
a second speed-changing shaft disposed in 
parallel to said first speed-changing shaft and 
disposed so as to face said travelling-input 
shaft on the same axis thereof; 
reversing arrangement interposed between 
said first and second speed-changing shafts, 
and 

multi-speed-changing arrangement interposed 



between said second speed-changing shaft 
and said travelling-output shaft, wherein power 
is transmitted from said reversing arrangement 
to said multi-speed-changing arrangement. 

10. A transmission for a working vehicle as set forth in 
claim 9, wherein said travelling-input shaft and said 
second speed-changing shaft are cylindrical and a 
PTO transmission shaft is disposed so as to pass 
through said travelling-input shaft and said second 
speed-changing shaft. 

1 1. A transmission for a working vehicle as set forth in 
claim 9, further comprising: 

a housing containing said travelling-input shaft, 
said first speed-changing shaft, said second 
speed-changing shaft and said travelling-out- 
put shaft, wherein said travelling-input shaft 
and said second speed-changing shaft are dis- 
posed at substantially lateral center of said 
housing, said first speed-changing is disposed 
in one lateral side space thereof and said trav- 
elling-output shaft is disposed in the other lat- 
eral side space thereof. 

12. A transmission for a working vehicle as set forth in 
claim 1 1 , wherein said travelling-output shaft is pro- 
vided thereon with a front-wheel driving PTO gear 
drivingly connected to front wheels and is disposed 
lower than said first speed-changing shaft. 

13. A transmission for a working vehicle constructed 
between a travelling-input shaft driven by an engine 
and a travelling-output shaft for driving wheels, 
comprising: 

a first speed-changing shaft always rotationally 
following said travelling-input shaft and dis- 
posed in parallel to said travelling-input shaft; 
a second speed-changing shaft disposed in 
parallel to said first speed-changing shaft and 
disposed so as to face said travelling-input 
shaft on the same axis thereof; 
a regularly rotational speed-reduction gear 
train and a reversely rotational speed-reduction 
gear train interposed between said first and 
second speed-changing shafts; 
a plurality of speed-reduction gear trains inter- 
posed between said second speed-changing 
shaft and said travelling-output shaft; 
a first clutch device operable to selectively con- 
nect said first and second speed-changing 
shafts through one of said regularly and 
reversely rotational speed-reduction gear 
trains; 

a second clutch device operable to selectively 
connect said second speed-changing shaft and 
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said travelling-input shaft, and 
a third clutch device operable to selectively 
connect said second speed-changing shaft and 
said travelling-output shaft through one of said 
speed-reduction gear trains, wherein said first 5 
and second clutch devices are interlocked with 
each other so that said first clutch device disen- 
gages said first speed-changing shaft from said 
second speed-changing shaft when said sec- 
ond clutch device engages said second speed- 10 
changing shaft with said travelling-input shaft. 

14. A transmission for a working vehicle as set forth in 
claim 13, wherein said travelling-input shaft and 
said second speed-changing shaft are cylindrical is 
and a PTO transmission shaft is disposed so as to 
pass through said travelling-input shaft and said 
second speed-changing shaft. 

15. A transmission for a working vehicle as set forth in 20 
claim 13, further comprising: 

a housing containing said travelling-input shaft, 
said first speed-changing shaft, said second 
speed-changing shaft and said travelling-out- 2s 
put shaft, wherein said travelling-input shaft 
and said second speed-changing shaft are dis- 
posed at substantially lateral center of said 
housing, said first speed-changing is disposed 
in one lateral side space thereof and said trav- 30 
elling-output shaft is disposed in the other lat- 
eral side space thereof. 

16. A transmission for a working vehicle as set forth in 
claim 1 5, wherein said travelling-output shaft is pro- 35 
vided thereon with a front-wheel driving PTO gear 
drivingly connected to front wheels and is disposed 
lower than said first speed-changing shaft. 

1 7. A transmission for a working vehicle as set forth in 40 
claim 13, wherein at least one of said first, second 
and third clutch devices has a synchronizer. 

18. A transmission for a working vehicle as set forth in 
claim 13, further comprising: 45 

a speed-changing lever which is longitudinally 
and laterally movable, wherein said first and 
second clutch devices are selectively operably 
connected to said speed-changing lever. so 

19. A transmission for a working vehicle as set forth in 
claim 13, further comprising: 

a speed-changing lever which is longitudinally 55 
movable along a straight shift pattern, wherein 
said third clutch device is shifted by operation 
of said speed-changing lever so as to selec- 



tively rotate said travelling-output shaft at one 
of multi-speed stages. 

20. A transmission for a working vehicle as set forth in 
claim 13, further comprising: 

a housing containing all of said shafts and said 
clutch devices; 

a first speed-changing lever which is operable 
to selectively shift said first and second clutch 
devices; 

a second speed-changing lever which is opera- 
ble to shift said third clutch device, and 
a cover mounted on said housing, wherein said 
first and second levers are supported by said 
cover. 

21. A transmission for a working vehicle constructed 
between a travelling-input shaft driven by an engine 
and a travelling-output shaft for driving wheels, 
comprising: 

a first speed-changing shaft always rotationally 
following said travelling-input shaft and dis- 
posed in parallel to said travelling-input shaft; 
a second speed-changing shaft disposed in 
parallel to said first speed-changing shaft and 
disposed so as to face said travelling-input 
shaft on the same axis thereof; 
a first drive gear relatively rotatably provided on 
said first speed-changing shaft for rotating said 
second speed-changing shaft in a regular 
direction ; 

a second drive gear relatively rotatably pro- 
vided on said first speed-changing shaft for 
rotating said second speed-changing shaft in a 
reverse direction; 

an idling gear relatively rotatably provided on 
said travelling-output shaft, wherein said idling 
gear always engages with said second drive 
gear; 

a first clutch device provided on said first 
speed-changing shaft, wherein said first clutch 
device is operable to selectively connect one of 
said first and second drive gears to said first 
speed-changing shaft; 

a second clutch device interposed between 
said travelling-input shaft and said second 
speed-changing shaft, wherein said second 
clutch device is operable to connect said travel- 
ling-input shaft and said second speed-chang- 
ing shaft when said first and second drive gear 
are disconnected to said first speed-changing 
shaft; 

a plurality of drive gears fixedly provided on 
said second speed-changing shaft; 
a plurality of driven gears relatively rotatably 
provided on said travelling-output shaft, 
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wherein each of said driven gears always 
engages with each of said drive gears on said 
second speed-changing shaft, and 
a third clutch device provided on said travelling- 
output shaft, wherein said third clutch device is s 
operable to selectively connect one of said 
driven gears to said travelling-output shaft. 

22. A transmission for a working vehicle as set forth in 
claim 21, wherein said first drive gear always w 
engages with one of said drive gears on said sec- 
ond speed-changing shaft and said idling gear 
always engages with another of said drive gears on 

the same. 

23. A transmission for a working vehicle as set forth in 
claim 21 , including said driven gears consisting of a 
first-speed driven gear, a third-speed driven gear, a 
second-speed driven gear and a fourth-speed 
driven gear relatively rotatably disposed on said 20 
travelling-output shaft in this order from one to the 
other end of said travelling-output shaft, wherein 
said third clutch device comprises; 

a first clutch sleeve not relatively rotatably and 25 
axially slidably provided on said travelling-out- 
put shaft between said first and third driven 
gears, 

clutch members provided respectively on said 
first and third driven gears, being selectively 30 
engageable with said first clutch sleeve, 
a second clutch sleeve not relatively rotatably 
and axially slidably provided on said travelling- 
output shaft between said second-and-fourth- 
speed driven gears, and 35 
clutch members provided respectively on said 
second-and-fourth-speed driven gears, being 
selectively engageable with said second clutch 
sleeve, 

said first and second clutch sleeves are con- 40 
nected to said second lever, so as to slide 
simultaneously and to the same direction 
according to the longitudinal motion of said 
second lever, and while said first and second 
clutch sleeves slide on said travelling-output 45 
shaft from one to the other end thereof, said 
travelling-output shaft is firstly connected to 
said first-speed driven gear through said first 
clutch sleeve, secondly connected to said sec- 
ond-speed driven gear through said second so 
clutch sleeve, thirdly connected to said third- 
speed driven gear through said first clutch 
sleeve and finally connected to said fourth- 
speed driven gear through said second clutch 
sleeve. 55 

24. A transmission for a working vehicle comprising: 



a housing containing said transmission and 
having an opening at its upper surface; 
a cover mounted on said housing so as to 
cover said opening; 

a speed-changing lever slantingly disposed so 

as to be operably supported at its fulcrum by a 

lateral corner of said cover; 

a clutch fork shaft disposed in said housing, on 

which a clutch fork is fitted; 

a connecting member disposed on said clutch 

fork shaft, and 

an operating shaft extended from said fulcrum 
of said speed-changing lever in said cover, 
wherein said operating shaft is connected to 
said connecting member when said cover is 
mounted on said housing. 

25. A transmission for a working vehicle as set forth in 
claim 24, wherein said connecting member is pro- 
vided with a neutral biasing means for biasing said 
operating shaft toward its neutral position. 

26. A transmission for a working vehicle as set forth in 
claim 24, wherein said connecting member is 
inserted into and removed from said housing 
through said opening so as to be attached onto and 
detached from upper surface of said clutch fork 
shaft. 

27. A transmission for a working vehicle constructed 
between a travelling-input shaft driven by an engine 
and a travelling-output shaft for driving wheels, 
comprising: 

a first speed-changing shaft always rotationally 
following said travelling-input shaft and dis- 
posed in parallel to said travelling-input shaft; 
a second speed-changing shaft disposed in 
parallel to said first speed-changing shaft so as 
to face said travelling-input shaft on the same 
axis thereof; 

a regular speed-reduction gear train, a revers- 
ing speed-reduction gear train and a creeping 
speed-reduction gear train interposed between 
said first and second speed-changing shafts; 
a plurality of speed-reduction gear trains inter- 
posed between said second speed-changing 
shaft and said travelling-output shaft; 
a first clutch device operable to selectively con- 
nect said first and second speed-changing 
shafts through one of said regular and revers- 
ing speed-reduction gear trains; 
a second clutch device selectively enabling 
said travelling-input shaft to be connected with 
said second speed-changing shaft directly and 
to be connected with said creeping speed- 
reduction gear train when said first clutch dis- 
connects said first and second speed-changing 
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shafts, and 

a third clutch device operable to selectively 
connect said second speed-changing shaft and 
said travelling-output shaft through one of said 
plurality of speed-reduction gear trains. 5 

28. A transmission for a working vehicle as set forth in 
claim 27, further comprising: 

a speed-changing lever which is operable to 10 
turn to both opposite directions on a line from 
its neutral position, wherein one of said first 
and second clutch devices can be selectively 
shifted by operation of only said single lever. 

15 

29. A transmission for a working vehicle as set forth in 
claim 27, wherein said first clutch device is provided 
on said first speed-changing shaft, said second 
clutch device is provided on said second speed- 
changing shaft and said third clutch device is pro- 20 
vided on said travelling-output shaft. 

30. A transmission for a working vehicle as set forth in 
claim 27, including said creeping speed-reduction 
gear train further comprising: 25 

a creeper drive gear fixedly provided on said 
first speed-changing shaft; 
a creeper driven gear relatively rotatably pro- 
vided on said second speed-changing shaft; 30 
transmission gears connecting said creeper 
drive and driven gears, and 
a lid detachably attached to a housing, wherein 
said transmission gears are supported by said 
lid. 35 
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